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Figure t A) A representation of the composite detector material responding doting an 
mafyta expmwe* 8) A rapmmimmfoa of how fata are converted into response patterns. 
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Saturated vapor pressure at 25°C (mm Hg) 
FIG. 2. Points use concentrations of Immediately Dangerous to Life and Health (IDLH) 
levels. Chemical warfare agents (red) and toxic industrial chemicals (blue) are shown. 
Chemicals with points above the region for the minimum detectable level have high 
probability of being detected by the sensor array in the Cyranose 320 at IDLH levels. 
Chemicals having points within the region have a moderate probability of being detected at 
IDLH levels. Chemicals having points below the region have a low probability of being 
detected at IDLH levels. 
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FIG.3b 



c 
2 



c 
o 



M iniature Four Channel Battery Power d Ch mical Event 

Detector 




Data Point (0.5 seconds/point) 



— s 1 
~»— s2 

s3 

-H — S4 



300 



FIG. 4. Typical response curve when a four-channel chemical-event detector is exposed to 
transient chemical response. 




FIG. 5. Four-channel chemical-event detector. 



o 
+-» 

o 

a 
a 

o 
o 

*i 

d 
o 
o 

a 



a 

o 
o 

&s 
-1-1 

- 1— I 

> 

o 

CD 

o 
O 



CD 

> 

CD 
OJ 

O 
G 

CD 
> 
OJ 

<D 

O 

13 
o 



o 
a 

CD 
CO 

d 

o 
■ i— * 

o 
o 
o 

a 



5— I 



£ O 



CD 

o 

CD 
CD 

a 



C! 

CD 
CO 

O 
CD 



a 
• i-i 

w 

o 

a 

u 



CD 

o 

r ^ 



o 
*p 
"3 

a 

CVS VI 

< -a 

as 

CD 



3 

erf 



O 

5=1 

1/2 



0> 



02 



5—1 



e 

o 

o 
o 

% 2 



O 

e 



i T 
























| o 


i — i 


sjosios C 00 00 






("HI '^l^VO °3pJA 












josuss sgjo^ssjjs 














J0;03^3p 9JttlEJ3dU»l 






J0}3313p UOT^HZTUOI 




J0p313p 3U|33p010Hd 






ifeire josuss ibdtubiio 










r 








J0^33pp UOT^BZTUOI 




! 1—1 




i 


i 


J0SU3S JB3TUJ3TI0 








J0p313p 3JTl1EJ3dUJ31 


| < 




J0133T3p UOT^HZTUOI 


! 1—1 


J0P913p 31^3313 OlOtJd 






Anire josuss jeoTUjaxio 


Zones i 


Nodes i 


Sensors 



FIG. 6. System architecture for fire detection system. Nodes are defined as a collection of 
sensors/detectors at a single physical location. Zones are defined by physical relationships 
between nodes. This multi-level architecture for data analysis makes the system both flexible 
and scalable. 
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FIG. 7. Response as a function of time for the UL Wood Crib #1 fire. There is a significant 
difference in the magnitude of the response for different size buffers. 
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C$1 

FIG. 8. The results for a Soft Independent Modeling of Class Analogy (SIMCA) model for 
fire (red) and nuisance tests (blue) that exceed the positive detection threshold. The line 
separating these two regions was drawn to minimize the number of false negatives— the case 
where the actual event is a fire but no alarm is sounded. 




End of Service Life Indicator (ESLI) 
for chemical filters for Military, 
Homeland Security & Industry: 

Forward-deployed personnel 
Facility & weapons inspection 
Embassy/Civilian personnel 
First responders (FD, PD, EMS) 
Hazardous chemical handling 
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Distributed Sensor Networks and 
Notification 




FIG, 10: Remote detection and notification in airport terminals. 
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FIG, 11: Schematic Representation of Residual Life Indicator Fixture 
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FIG. 13 
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FIG. 17 
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FIG. 18 
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FIG. 20. (a) Chemical structure of polyaniline in its insulating state and its conducting state (following 
protonation by an acid, HX); (b) chemical structure of poly(3-substituted-thiophene) where R = H, or 
alkyl, [OX] = oxidizing agent, in its insulating state and its conducting state (following oxidative 
"doping"). 
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FIG. 21. Schematic diagram of the sol-gel encapsulation of indicator biomolecules. (a) Formation of 
sol particles during initial hydrolysis and polycondensation. (b) Addition of indicator biomolecule to 
the sol. (c) The growing silicate network begins to trap the biomolecules. (d) The indicator 
biomolecules are immobilized in the gel. 
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FIG. 23: BLOCK DIAGRAM OF FIRE DETECTION ALGORITHM & TYPICAL SENSOR RESPONSE 

CURVE 



